The experiments thus far reported, have shown that there exist roughly parallel differences in P.D. between the toxigenic and nontoxigenic corynebacteria. The electrophoretic mobility varies inversely with toxigenicity, i.e., low potential is a concomitant of high toxigenicity. The studies reported here were designed to attempt an application of electrophoretic measurements to the determination of "virulence" on cultures submitted to the Bureau of Laboratories and Research in the Chicago Department of Health. It was our intent first to determine how closely "virulence" determinations made by electrophoretic measurements would conform to guinea pig tests, and, second, if the results were satisfactory to attempt the development of an electrophoretic technique that would be simple and rapid as well as reliable.
The experiments thus far reported, have shown that there exist roughly parallel differences in P.D. between the toxigenic and nontoxigenic corynebacteria. The electrophoretic mobility varies inversely with toxigenicity, i.e., low potential is a concomitant of high toxigenicity. The studies reported here were designed to attempt an application of electrophoretic measurements to the determination of "virulence" on cultures submitted to the Bureau of Laboratories and Research in the Chicago Department of Health. It was our intent first to determine how closely "virulence" determinations made by electrophoretic measurements would conform to guinea pig tests, and, second, if the results were satisfactory to attempt the development of an electrophoretic technique that would be simple and rapid as well as reliable.
Before undertaking these routine tests it was necessary to find a broth medium which would permit maximum toxin production in the shortest time and which would not contain substances that would interfere with or cause equivocal mobility readings. Cystine was tried with the results that have been described in the preceding paper. The following media were also tried: veal infusion + 2 per cent Merck's peptone without NaCl; plain veal infusion; veal infusion + Fairchild peptone without salt; veal In this work it was found that pseudo-diphtheria bacilli were. often introduced in the transfers of several colonies from Loeffler's medium. These mixed cultures in distilled water gave equivocal mobilities. When each colony is transferred to a separate single tube, these results have not been noted except in a few instances in the present series.
Using the large apparatus, mentioned in the preceding paper, for electrophoresis determinations, P.D. (,u per second) 5.0 was taken as the criterion for differentiating toxigenic from non-toxigenic bacilli,2 All forty-eight-hour broth cultures with a P.D. (,u per second) higher than 5.0 were considered non-toxigenic; those lower than P.D. (p per second) 5.0 were called toxigenic.
In table 3 are listed the results of potential measurements with the diagnoses from them, and the results of virulence tests conducted by the guinea pig method; injecting subcutaneously 0.5 to 2.0 cc. of a salt solution suspension from the original Loeffler's serum culture. The results of each test were unknown to the individuals performing the other until after the completion of all of the cataphoresis experiments.
In this series of 105 unknown cultures of corynebacteria the following findings were obtained: a, 88 were virulent by both electrophoresis and by guinea pig tests; b, 13 were non-virulent by both tests; c, 4 were vtrulent by electrophoresis and nonvirulent by guinea pig tests.
An electrophoretic mobility of 5.0 j per second had been taken as the dividing line between the strains that were to be called "virulent" and those that were to be called "non-virulent." It is significant to note that of the four cultures on which the electrophoretic and the guinea pig tests disagreed, three had given mobilities of 4.8 h , per second (and were just barely in the "virulent" category by this test), and the fourth had given a mobility of 4.2 ,u per second. There were no reports available on guinea pig retests. Thus, we may say that the electrophoretic mobility method erred only four times in 105 and in each case on the side of sanitary safety by caliing a strain "virulent" which by a guinea pig test was "non-virulent."
Many of these cultures had been taken from cases of scarlet fever and ear infections and, as the mobilities show, are all low grade toxin producers. ' We have already called attention (in the preceding paper) to the objections against the assumption of a discontinuity in virulence. Yet such an assumption must be made if the diagnostic laboratory wishes to say that a culture is either "virulent" or "non-virulent."
